Attachment 1
Project No. 1VH-9237(601)

Charlotte, North Carolina
IVHS Early Deployment Study
Cooper ative Agreement Between
The Federal Highway Administration
and
The North Carolina Department of Transportation
The Federa Highway Administration (FHWA) hereby approves the request of the State
of North Carolina dated March 25, 1992 for Federa assistance funding for an IVHS Early
Deployment project for an areawide study of potential IVHS deployment activities in the
Charlotte metropolitan area pursuant to 23 USC 307.
1. Estimated Cost
The State snall be reimbursed for allowable costs incurred in the performance of work

under this award in an amount not to exceed $400,000. The maximum Federa share
for this project shall not exceed 80 percent of the total cost, as agreed to by the State.

2. Responsibilities of the State
The State shall perform, or cause to be performed, the work defined in Activities 1
through 7 of the attached proposal, “ Congestion Avoidance and Reduction for Autos
and Trucks (CARAT) - Early Deployment Planning Project”, transmitted March 25,
1992. The attached proposal is hereby incorporated into this contract document.

3. Schedule

The period of performance is expected to be 18 months from the date of execution of
this contract.

4. EHWA Participation
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FHWA shall be considered as an oversight and guidance agent in this IVHS Early
Deployment Project. The State will provide the FHWA Division Office with quarterly
status reports and information ‘on working group meetings and copies of
correspondence. A designated staff person in the FHWA regiona and headquarters
offices will also be notified of meetings and receive copies of status reports.

5, Reporting Requirements

Each quarter the State shall submit to FHWA project progress report, which briefly
summarizes work accomplished, work planned, problems encountered, recommended
solutions, and any other pertinent information.

. Documents

The product described in the attached proposal will be provided in draft for review by
FHWA.

7. Programmatic Changes

8.

9.

The State must obtain prior approva from FHWA whenever any significant change is
anticipated. These include, but are not limited to:

(1) Any revision of the scope or objectives of the project (regardless of whether
there is an associated budget revision requiring prior approval).

(2) Need to extend the period of availability of funds.

(3) Changesin key personnel, program manager, or prime contractor.

Technology Transfer

FHWA shall have unlimited rights to the work developed in performance of this
Agreement. Unlimited rights are defined as the right to use, disclose, reproduce,
prepare derivative works, distribute copies to the public, in any manner and for any
purpose, and to have or permit others to do so. The State shall make available to
FHWA three copies of al work developed in the performance of this Agreement.
The State agrees to place the work developed in performance of this Agreement in
the public domain.

Costs
The State shall limit its progress claims and final claims to those costs incurred in

accordance with this Agreement and to submit its final claim within 90 days after the
project is completed.



10. Additional Requirements

The State snall comply with al laws, regulations and FHWA requirements applicable
to this Agreement and with the general provisions set forth in Appendix A hereto.

I1. Certification Regarding Lobbying

By executing this Agreement, the State makes the Certification regarding lobbying
which is attached hereto as Appendix B.

12. Termination

The State snal notify FHWA immediately of any intent to terminate this Agreement.
13. Effective Date

This Agreement is effective upon execution by both parties to this Agreement.

Federa Highway Administration

s ”{éi

Division Administrator

Date ¢ [r2 /72

North Carolina Department of Transportation

W.G. Marley, J.
State Highway Administrator

Date %ﬂlﬂ«- /04 (Q?l
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Dr. Thonas D. Larson -
Federal Hi ghway Admi nistrator DRONC
U S Departnment of Transportation
400 D Street, SW A

Washi ngt on, DC 20590
Dear Dr. Larson:

Re:  Concept for an Innovative IVHS Project for the Charlotte,
NC Urban Area - CARAT (Congestion Avoidance and Reduction
for Autos and Trucks]

As | indicated to you at our neeting on January 15, the North
Carolina Department of Transportation has been devel oping an

i nnovative approach to the phased inplenentation of state-of-
the-art |1 VHS technologies to address traffic congestion problens
in our state.

One of the geographical regions that has received some priority

i n addressi ng congestion nanagenent is the Charlotte urban area.
Recently, several units of our Departnent, including the Division
of Hi ghways, Division of Mtor Vehicles, and the Governor's

H ghway Safety O fice, am)n% others, have been rapidly reaching
a consensus on an approach that has been under devel opient for
the past several nonths. Qur efforts are being proposed as a

col l aborative effort with local governments in the Charlotte area,
the University of North Carolina system and other state agencies
such as the State H ghway Patrol and the Division of Emergency
Managenent .

The project we have proposed is called CARAT, for "Congestion
Avoi dance and Reduction for Autos and Trucks. The FHWA, NCDOT,
and | TRE through the Regional University Centers program have

funded a research #)roj ect at UNCC to exam ne the consumer
mar kkti ng aspect of CARAT.

An Equal Opportunity/ Affirmative Action Employer



Dr. Thomas D. Larson
January 30, 1992
Page Two

Coincidentally, on the day that we were neeting to discuss this
Broposed project, a paper descr|b|n% t he CARAT proposal was

eing presented at a session of the Transportation Research Board.
The CARAT acronymwas initially coined by Dr. David Hartgen and

Dr. Doug Robertson as they and their colleagues at The Universit

of North Carolina at Charlotte were working on the researc
project. The concept for a continuing, conprehensive, and

col | aborative devel opnent and inplenentation of the CARAT project
has recently been expanded by NCDOT to include a broad-scale
congestion managenment programw th a wide variety of |VHS conponents.

Several elenents of the overall CARAT project will be discussed
briefly herein. The total concept will be presented in nore
detail in a formal proposal that will be forwarded to the
FHWA within a month. On-going elenents of the CARAT project

focus in the Charlotte area, including:

Organi zation of a Congestion Managenent Policy Commttee by
State Hi ghway Adm nistrator W G Marley, Jr.

Organi zation of several nulti-agency task forces headed by
the NCDOT, with prescribed technical foci for

devel opnent and inplementati on of Congestion Managenent
solutions, including a Task Force for |ncident Managenent,
a Task Force for |VHS Devel opnent and I npl emrentation; and
a Task Force dealing with Fuel Tax Evasion issues

Installation of |oop detectors and conmuni cati ons conduit
for a 6-mle section of 1-77, due to be let to contract

in August, 1992, as a first phase in installing a freeway
managenent system

Conprehensive Alternate Route Planning for a I4-mle section
of 1-77, that will be reconstructed over the next three years;
this section includes the initial 6 mle section and is being
coordinated wth alternate route planning for 1-85 and the

| ndependence Blvd. HOV project in the Charlotte area

| mpl enentati on of NCDOT Motorist Assistance Patrols for the

|-77 and |1-85 corridors, along with a Iocal area Incident
Managenment Team and Mbotori st si stance Patrols

| mpl enentation of a statew de Radi o Advisory System at

Interstate entrance points, which will be integrated with
the CARAT project in the Charlotte area

An additional element of CARAT is the devel opment of. a concept for
a long-term consuner/ traveler information marketing program for the
Charlotte region, beginning in the 1-77 corridor and ultimtely
expanding to other freeways. The concept is that our long-term



Dr. Thomas D. Larson
January 30, 1992
Page Three

IVHS programin the Charlotte region would expand to the I-85
corridor, the proposed outer loop, and |Independence Boul evard.

The centerpiece of the CARAT proposal is an ATMS project in
Charlotte conposed of a freeway and parallel arterial surveillance
and control conponent, and a safety management conponent

(including incident managenment), which is coordinated and operated
froma central command and control center

The NCDOT proposal will ask that Charlotte be designated as an |VHS
operational test site so that ATMS (and |ater CVO and ATIYS)
strategies, technol ogies, institutional nodels, and state-of-
the-art hardware can be tested and eval uat ed. As the program
devel ops, ~other major arterials, and wultimately the current and
planned Charlotte freeway systemin its entirety’ wll provide a
dynam ¢, nulti-dimensional programin md-sized fetropolitan areas.

A continuous eval uation conponent that will in part be conducted
by the university systemw || measure the results as the various
el ements of the congestion management system are brought on-Iline.
Technol ogy transfer and training will aid in inproving traffic
congestion problens in other nid-sized netropolitan areas
t hroughout this country.

Critical features of our proposal on Congestion Avoi dance and

Reduction for Autos and Trucks w Il include:
Use of an innovative design - puild contract for inplenenting
the project, including the use of perfornmance and product
specifications and guaranteed  "finished product"”

per f or mance, under FHWA SEP 14 gui del i nes

Devel opnment of a freeway surveillance and traffic
managenent system for the entire freeway system and
connecting arterials in the Charlotte urban area

Anal ysis and recomendations, wth possible further

devel opnent required, for the early depl oynent of
appropriate, alternative comunications technol ogi es,

i ncluding those systens that may be deployed in ATMS, CVO
and ATI S environnents

Anal ysis and reconmmendations for further appl|ication
of a variety of data collection systens to dPssen1nate
mar ket - based consuner information on route choice and
ot her travel er deci sions, and the commercial use of

t hose data

A system for dealing with fuel tax evasion issues
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NCDOT admi nistrators and staff are currently conducting a series
of dialogues with private sector vendors, consulting firms, and
systens integrators, jncluding the tele-conmmunications and
communi cations industries, about a public-private approach to
the CARAT project. Several nmeetings are being held over the
next few weeks to ensure the nost up-to-date application of

t echnol ogi cal innovations that are utilized in this project.

The NCDOT concept for an IVHS inplenentation project includes

i nking the nmnmanagenent and inplenmentation issues of |VHS
depl oynent to the technol ogical base. (ne strength of rth
Carol1na's approach to the early depl oynent o{ I%HS tec no}ogies
is that the NCDOT is the |ead state agency anong the eight

states in Region IV in a current effort sponsored by the FHWA

to devel op procedures to overcone institutional barriers and
technical reporting inpedinments in inplenenting jnteqrated
comrerci al vehicle operations. The NC Division of Mftor Vehicles
is the lead state agency in this project, which is being closely
coordinated with CARAT activities throu q( the Congestion
Managenment Policy Conmittee and the various té% forces.

We envision the innovations and technologies to be inplenented in
the Charlotte area will include, put not be limted to:

- Use of perfornance based specifications

Design-build innovations in contracting practice,
i ncl udi ng guaranteed perfornmance provisions

- Solar call boxes

~ Tower nounted video camera surveillance and i mage sensing
t echnol ogy

-~ Incident detection and coordinated response

- I ncident managenent using route diversion

- Ramp netering

- Inductive loop, and/or infrared, and/or radar detection
- Stationary and portable variable nmessage signs

- Fiber optic cable and/or spread spectrum radio
comuni cations from detectors to the central control center

-~ Real time traffic contro

Advanced traveler advisory radio
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- An innovative consuner marketing approach to providing
traveler information to the public and various users

A real-tine video and data conmunications |link fromthe
central communications comrand and control center (to be
| ocated in the |-77 corridor) to a research and
training laboratory |located on the UNC Charlotte canpus

Applications in the wuniversity |l|aboratory wll focus on
congestion avoidance and reduction effectiveness of [|VHS
t echnol ogi es, safety inpacts, human factors issues, and

devel opment of a consumer narketing element for the project. The

training of engineers and other highway professionals, as well as
technicians and traffic control center operators in both real -
time and sinmulated environments will also be featured in the

uni versity center. The center will be integrally tied into the
Sout heastern Consortium for University Transportation Centers
(the Region IV Center), which is managed by | TRE for the
University of North Carolina system

Qur formal proposal wll be forwarded through appropriate
channels in order to reach your office by February 28, 1992.

| have discussed this concept in considerable depth with M. Leon
Larson and with M. Nick Gaf, as well as with State H ghway

Adm nistrator Bill Mirley and his staff. W are apﬁreciative of
t he excellent cooperation and su%gestions made by the Regiona

and Division FHWA offices. If there is any interiminformation
we need to provide you before the formal presentation of our
proposal, please let nme know.

| f your schedule allows it, the NCDOT and the Gty of Charlotte
would like to invite you to Charlotte or Raleigh for a briefing

on the elements of our proposal. W wll be in touch with your
office shortly to arrange this event. | ook forward to discussing
this concept wth you further

Yours truly,

Thomas J. Harrel son

cc: CGovernor Janmes G Martin

Lt. Governor Jim Gardner
Ernest Barry
Ji m Nance
W G Mrley, Jr., P.E
Leon Larson, P.E.
Nick Gaf, P.E

3333
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bcc:
\Y/ g
M.
M.
M.
Dr .
M.
\V/ g
Dr .

Rustg Goode

Bob Pressley, P.E
Hannah Byron

Wayne Bailey, P.E.
Larry Goode, P.E
Tommy Peacock, P.E.
Jimry Lynch, P.E
Edd Hauser, P.E.



CONGESTI ON AVO DANCE AND REDUCTI ON FOR AUTOS AND TRUCKS
( CARAT)

A PROPGSED | VHS DEMONSTRATI ON PRQJECT FOR THE CHARLOTTE URBAN AREA

COVPONENTS
* ADVANCED TRAFFI C MANAGEMENT SYSTEM (ATMD)
Congesti on Managenment objective
Freeway managenment system core concept
| ncl udes connecting arterials surveillance and control

- State of the art conmunication and surveillance
alternatives to be considered

Freeway | ncident Managenment - subsystem of Congestion
Managenment System

- Central Traffic Control Center - probably located in
| -77 corridor
* ADVANCED TRAVELER | NFORVATI ON SYSTEM ( ATI S)
Resear ch/ Teachi ng/ I nformati on di ssem nation objective

Mar ket demand- based travel er (consunmer) infornation
system

Separate UNC - Charlotte Consumer Transportation Data
Center - probably located on UNCC canpus

- Connecting conmmunications link to Traffic Control Center

* COWMMERCI AL VEHI CLE OPERATI ONS (CVO) COVPONENTS
- CVO "Institutional |ssues" tie-in (Region |V)

Fuel Tax Evasion Detection system (Md-Atlantic region)

* | NNOVATI VE CONTRACTI NG PROPOSAL
Design - build contract
Performance based specifications

Fi nal product/system warranties



CARAT Proposal, continued

SCOPE
* FIRST PHASE FOCUSI NG ON | -77 CORRI DOR
- FromSC line to 2 mles north of -85 interchange
| ncl udes connecting arterials and alternate
construction routes
* ADDI TI ONAL PHASE(S) TO I NCLUDE THE PROPOSED 142-M LE
CHARLOTTE FREEWAY SYSTEM
- Approximate cost per mle of $1.15 nillion

- Additional cost to the above for |ndependence Blvd.
HCV | anes

STATUS

* Draft proposal in preparation-expected availability 2/20/92
* Proposal to be submtted to FHWA by end of February
* | ssues:
Prelimnary review funding discussion w FHM
St agi ng/ phasi ng of construction
- Total cost; matching share
Feasibility of "subscription" concept (ATIS conponent)
Rel ationship to CVO statew de projects
Rel ati onship to statew de Radi o Conmuni cation system
proposal at Interstate entry points (coord. w Crine
Control & Public Safety)

Col I aboration with statew de Congestion Managenent
initiatives

Col | aboration with statew de Incident Managenent
initiatives



NORTH CARCLI NA DEPARTMENT OF TRANSPORTATI ON
CONGESTION AVOIDANCE AND REDUCTION FOR AUTOS AND TRUCKS (CARAT)
Early Deployment Planning Project

SCOPE

Qver the past several months, the North Carolina Departnent O
Transportation (hKIXﬂg has been devel opi ng the concept and plan
for the long range deployment of |VHS technol ogies in several
areas of the state. (e of these |IVHS deploynent projects is
being planned for the Charlotte Urban area, aand eight county
regi ons which include two counties in neighboring South Carolina.

The project in Charlotte is called CARAT, Congestion Avaidance
and Reduction for Autos and Trucks. This projectis primarily a
Freeway Traffic Cbntpol,prO{ect, and w il _focus on both
congesfion relief and incident management, The overall Goals and
Obj ectives of the CARAT project aré:

(1) Inprove safety and overall s¥sten1perfornance for the
Charlotte Urban Area Transportation System

(2) Decrease congestion on the freeway system and maj or
arterials;

‘Tsi provide an operational test area for the deploynment of
4 {5 technol ogi es;
(

4) Denonstrate the effectiveness of IVHS technol ogies in
medi um si zed urban areas;

(5) Test an innovative approach to inplementing an advanced
freeway managenent systemw th a Design-Buil d-Warrant
contracting procedure;” and

(6) Provide a mechanismto effectively evaluate the system
as it is being installed and operafed, and providé a
means to conduct research and train transportation
professionals in advanced Traffic Management Systens
and Advanced Travel er Information Systens.

In order to develop a nore conprehensive approach to the CARAT
Eéo,ect, the NCDOT is requesting funds from the FHM for an Early
ployment project, to be set u th[ou%h a Cooperative Agreenent.
The details of the overall CARAT project have previously  been

reviewed by the FHWA in a draft "overview' report.

This document details the activities, anticipated products
schedule, funding requirenents, and conmittnents made to
eupport a request "to the FHWA for Early Depl oyment Fundi ng.



ACTIVITIES

The primary intent of Early Deploynent activities in the CARAT
Project is to develop a component of the continuing coordinated,
conpr ehensi ve transportation plannin% process for the Charlotte
Metropolitan area. This process has been underway for the past
several nonths through the continuing joint planning programin
the Statew de Planning Section of the Departnent and the Traffic
Engi neering Branch.

As one element of this continuing cooperative effort, an R&D proj ect
sponsored by the FHWA, NCDOT, and WC Institute for Transportation
Research and Education at UNC-Charlotte has devel oped an over al

anal ysis of |VHS depl oyment needs for the region. This research
proLect specifically devel oped a concept for a consuner-based
mar ket i ng approach for an Advanced Travel er Information System
for the Charlotte Urban Area. This conponent will continue to be
devel oped in nore detail as part of this Early Depl oynent

pl anning project. The research project report, in draft form

has al ready been reviewed by the FHWA.

The following set of activities will be carried out by the NCDOT
to further supplement these previously conpleted planning and
research elenents. These activities wll be conducted in
collaboration with the Gty of Charlotte, the University

system and other participants in the the CARAT project. Early
Depl oyment activities include:

#1 Review ATMS and ATI S system depl oyment and pl anni ng
efforts in other state and local transportation departnents.

~ #2 Conduct a series of "technology transfer semnars" wth
. potential private sector participants including
organi zations with the follow ng capabilities:

System integration

Traffic engineering

Sof t ware devel opment

Communi cati ons systens

Control systens hardware manufacturing

Vehi cl e manufacturers

Trucking industry

Travel 1ndustry

Bondi ng industry (for design-build-warrant contract)

#3 Review and synthesis | VHS technol ogies to assure the
Department is considering all the latest available
capabilties andhas a process in place to continue to
track current technol ogi cal developnents in the field.



#4 Analyze the status of transportation planning data and
processes in the Charlotte Urbah Area (both state and | oca
activities), and determne how best to assure continuing
consi deration of |VHS deployment in the follow ng processes:

- Network anal ysis

Congestion managerment and travel demand management (TDV
- Safety analysis and response (accidents, other incidents)
Air quality analysis

Future capacity analysis

#5 Refine goals and objectives for |IVHS depl oynent based on
t he above anal yses,

#6 Devel op a deploynent plan for inplenmenting |VHS
technol ogies in the Charlotte Urban Area:

Prelimnary performnce specifications
ATMS technol ogi es

ATI S technol ogi es

CVO coordination

R&D support

Training and educational support

#7 Devel op a schedul e and budget for CARAT inplenentation.



PRODUCTS

Early Deploynent Funding would result in an overall areaw de

plan for |'VHS Deploynent in the Charlotte U ban Area. This would
Include a review ng process of responsible agencies, organizations,
and conpani es, along with the detailed anal ysis of technol ogies,
routes, and corridors. The funding would also create system

pl ans for both Cbn?estion Management and | nci dent Management .

The major output of the CARAT "Early Deploynent Project” will

provi deanswers to the foll ow ng questions:

(1) What is the overall structure of the CARAT |VHS program
in ternms of its conponents and activities and the way
in which these interrelate?

(2) What is the tine frame for the overall program and for
each individual project?

(3) What locations in the Charlotte Uban Area will be used
to develop and evaluate |VHS technol ogies in the progran8

(4) What public and private sector organizations will be
involved in the activities?

(5) What technologies will be devel oped through the program
and what will be the benefits of their use?

(6) What criteria and environnents will be used to assess
the performance of technol ogi es devel oped in the progranf

{(7) Wiat will be the cost of the CARAT program in terns of
i ndividual projects and activities and overal |l program
managenent ?

(8) What sources of funding are available for the progran?

(9) What is the ultimate goal of the program and the future
direction after conpletion of the work?

The Areawi de Inplementation Plan for the CARAT project in the
Charlotte Urban Area that results fromthis Early Depl oyment
study will provide answers to these questions, and wll formthe
basis for deploying I VHS technologies in the Charlotte area as
part of Qperational Tests or perhaps an FHWA Corridor Project.

A formal proposal for funding through the Operational Tests
program and the “other Corridors" programw || be forwarded to
the FHWA at the appropriate tine.



SCHEDULE

The | VHS CARAT Early Depl oyment Planning Project will take
approximately six nonths to conplete. The el ements, previously
detailed as # through #7, in the ACTIVITIES section are |isted
below with their estimated time of beginning and conpletion;

#1 - Mnth 1

#2 - Modnth 1 and Month 2

#3 - Mnth 3

#4 - Month 1 and Mnth 2

#5 - Month 4

#6 - Month 4 through Month 6
#7 - Mnth 6

NOTE: If a consultant is hired to conduct the anal yses and
overall plans, a nine nonth time frame woul d be required.

FUNDI NG

-1t is requested that a Cooperative Agreenent in the amount of

{ $500, 000 be allocated for this Early Deploynent Project, with a
80/ 20 funding ratio. The NCDOT will supply 20 percent matching
funds for this project fromcurrently budgeted state revenues.
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COWM TMENT

The concept for the CARAT project in general had a nultiple
funding research and devel opment project, as nentioned above.
That R&D effort was funded with FHWA, NCDOT, and | TRE funds.
The project was carried out by the University of North Carolina
at Charlotte, in collaboration with the Gty of Charlotte and a
nunber of agencies and private sector participants.

Li kewi se, this Early Deﬁloynent project will be a collaborative
venture, headed by the . Attached to this proposal is a

Resol ution passed on March 18, 1992 by the Charlotte MPO which
illustrates the broad, cooperative base of support for the overal
CARAT proj ect.



RESOLUTION

CHARLOTTE- MECKLENBURG
VETROPOLI TAN PLANNI NG ORGANI ZATI ON

WHEREAS, Freeway congestion creates significant problemfor the citizens of
Charlotte, causes increased air polution and consunption of energy
restrains our econony by hanpering the flow of goods and services, and
i ncreases the nunber of traffic accidents; and

VWHEREAS,  Studi es throughout the country have indicated that the majority of
freeway congestion is created by accidents and other incidents, and the
duration and inpact of this delay can be reduced significantly by
Intelligent Vehicle-H ghway Systems (IVHS) to nonitor the freeway, manage
response to incidents on the freeway, and comunicate with the notorists
and the general public concerning incidents; and

WHEREAS, The North Carolina Departnent of Transportation in cooperation with the
University of North Carolina at Charlotte, the Institute for
Transportation Research and Education and the Gty of Charlotte has
prepared a proposal for federal funding of a program for Congestion
Avoi dance and Reduction for Autos and Trucks (CARAT) to be considered for
funding by the U S. Department of Transportation as an |VHS project; and

VWHEREAS,  This CARAT project would provide a Freeway |ncident Managenent System for
|-77 fromthe South Carolina State Line to a point north of the Sunset
Road interchange as a Phase | endeavor with an ultimte future
configuration which could provide nonitoring, incident response and
motorist information for approxinmately 150 mles of expressways in the
Charlotte area;

NOW THEREFORE BE | T RESOLVED: That the Charl otte-Meckl enburg Metropolitan

Pl anning Organi zation, made up of elected officials fromthe Gty of Charlotte,
Meckl enburg County; the towns of Davidson, Cornelius, Huntersville, Pineville,
Matthews and Mnt HIIl, express their support for this CARAT porposal and recomrend
funding of this proposal by the U S. Departnment of Transportation

Adopt ed.this 18th day of March, 1992.

L) .
. 7 ‘-',’
(,- 'ﬂ.,{ 10 4LLL -AM"O
Mayor Russell Knox, Chalrman

Charl ot t e- Meckl enbur g
Metropol itan Planning Organization




